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The aim of this study was to investigate the association between alcohol and drug
use, and school-related problems measured by low grade point average (GPA) and
high school attendance. We also examined potential confounding effects from mental
health problems. Although the issue is not new within current literature, the present
study has its strengths in a large number of participants and the utilization of registry-
based data on school-related functioning. A cross-sectional design is employed
in this study using data from a large population-based sample of adolescents,
youth@hordaland, in a linkage to official school registry data, and the current study
presents data from N = 7,874. The main independent variables were alcohol use and
drug use, as well as potential alcohol- and drug-related problems. The dependent
variables were registry-based school attendance and grades. All the alcohol- and
drug measures included were consistently associated with low GPA (Odds ratios (OR)
ranging 1.82–2.21, all p < 0.001) and high levels of missed days from school (ORs
ranging 1.79–3.04, all p < 0.001) and high levels of hours missed from school (ORs
ranging 2.17–3.44, all p < 0.001). Even after adjusting for gender, age, socioeconomic
status and mental health problems all the associations between alcohol and illicit
drug use and the school-related outcomes remained statistically significant. Increasing
number of indications on alcohol/drug-related problems and increasing levels of alcohol
consumption were associated with more negative school-related outcomes. The results
suggest that alcohol- and drug use, and particularly alcohol/drug-related problems, are
important factors for school-related problems independently of mental health problems.
Keywords: alcohol use, illicit drug use, alcohol and drug-related problems, school-related problems, grade point
average (GPA), school attendance
INTRODUCTION
Adolescents using alcohol and illicit drugs are at risk for prolonged alcohol/drug-related problems
(Ellickson et al., 2003), and co-occurrence with mental health problems are often observed among
adolescents with alcohol/drug-related problems (Bukstein et al., 1989; Clark et al., 1997). Not least,
both alcohol and illicit drug use during adolescence have been found to be associated with long-
term negative school-related outcomes, such as lower high school graduation rates (Chatterji, 2006;
Renna, 2007; Horwood et al., 2010; Kelly et al., 2015), lower post-secondary educational credentials
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(Staff et al., 2008), and higher drop-out rates from school (Van
Ours and Williams, 2009; Leach and Butterworth, 2012; Brière
et al., 2014).
More immediate consequences of alcohol and illicit drug use
on school-related problems, such as poor grade achievement and
high absence from school, are also highlighted in the scientific
literature. Poor grade achievement has been found to be a potent
predictor for dropout from school (Janosz et al., 1997), while
lower attendance may be an indicator of disengagement from
school and is associated with increased substance use (Chou et al.,
2006; Henry and Thornberry, 2010). A study by Perini and Marti
(2011) found that substance use had no direct effect on drop-out,
but had an indirect impact through the intermediate outcomes
of poor grades and high school-absence. In other words, short-
term school-related problems appear to be important mediators
between alcohol/drug use and long-term negative school-related
outcomes. Hence, the investigation of how alcohol/drug-related
problems are associated with poor grades and high school-
absence may be an important step toward a better understanding
of adolescents at risk for more long-term negative school-related
outcomes.
Some previous studies report that alcohol and illicit drug
use is associated with both poorer grades and lower school
attendance. For example, adolescent alcohol and illicit drug use
are demonstrated to be related to lower self-reported attendance
rates (Roebuck et al., 2004; Chou et al., 2006; King et al.,
2006; Henry and Thornberry, 2010; Hemphill et al., 2014) and
lower self-reported grade achievement (Williams et al., 2003;
DeSimone, 2010; Homel et al., 2014; Stiby et al., 2015), while
other contributions report weak or non-significant associations
between alcohol use and self-reported grades (Sabia, 2010; Brière
et al., 2014) and registry-based grades (Balsa et al., 2011). In
sum, the literature is not conclusive to whether alcohol and illicit
drug use should be regarded as important factors for poor grade
achievement and high school-absence or not.
A range of factors should be noted as potential limitations in
the previous literature. First, the extent to which alcohol/drug
use is associated with negative school-related outcomes may be
influenced by the conceptualization of alcohol/drug use. Alcohol
use is very prevalent among adolescents (e.g., Windle, 2003),
while only a minority of the adolescent drinkers develop more
adverse alcohol/drug-related problems (e.g., Olsson et al., 2016).
Nevertheless, most previous studies have used single measures of
alcohol or drug use—such as either binge drinking, high-level
alcohol consumption, heavy drinking, or illicit drug use—and
have not attempted to account for how combinations of potential
problematic alcohol/drug-related behaviors relate to school-
related problems. In our study we employ combined indicators of
potential alcohol/drug-related problems, enabling us to evaluate
how high-risk alcohol/drug use patterns are associated with poor
grades and low school attendance.
Second, previous studies on associations between alcohol and
illicit drug use and grade achievement and school attendance
have with only a few exceptions (e.g., Hishinuma et al., 2006;
Balsa et al., 2011) relied on self-reported measures of school
functioning. A study by Balsa et al. (2011) demonstrated that
self-reported grades among adolescents with a present alcohol
consumption are not only subject to bias, but also that the bias
differs by gender. Specifically, boys are more likely to report
deflated grades, while girls are more likely to report inflated
grades. Therefore, studies employing registry-based information
are needed in the investigation on how adolescent alcohol and
illicit drug is associated with school functioning. In our study we
utilize a linkage with registry-based data on school grades and
attendance, which is rare in previous literature.
Third, it is noted that associations between alcohol and
drug use and poor school performance may have significant
interactions with socioeconomic status (SES), gender and mental
health problems (Busch et al., 2014). In particular, mental health
problems are demonstrated as influential factors in relation to
both adolescent alcohol and illicit drug use (e.g., Chassin et al.,
2013) and to negative school-related outcomes (e.g., Lee et al.,
2009), and appears to be particularly important factors to take
into account when exploring associations between alcohol and
illicit drug use and school-related problems. However, very few
studies have included mental health problems in the analyses
of associations between alcohol and illicit drug use and grade
achievement and school attendance (DeSimone, 2010; Stiby et al.,
2015). The present study expands on this by including both
internalizing symptoms such as anxiety and depression, along
with externalizing symptoms such as inattention/hyperactivity
and conduct problems as potential confounders. This enables
us to investigate whether or not associations between alcohol
and drug use and school grades and attendance are also present
when mental health problems are accounted for, or if observed
associations between alcohol/drug use and school functioning
should merely be regarded as an expression of influences from
internalizing and/or externalizing traits (e.g., Chassin et al.,
2013).
Fourth, some previous studies have demonstrated that
alcohol/drug use is associated with general reductions in grade
achievement and school attendance (e.g., Roebuck et al., 2004;
Balsa et al., 2011). However, the effect sizes are often small,
and it may be difficult to interpret whether or not such
reductions in school-related functioning should be regarded as
indicators of school-related problems. In our study we address
this “interpretation” issue, by investigating associations between
alcohol/drug use and school-related problems, defined as low-
levels of grade achievement and high-levels of school absence.
In this respect, our study provides new knowledge with regard
to how alcohol/drug use is associated with short-term school-
related problems.
In sum, the present study contributes to the understanding of
the association between adolescent alcohol- and illicit drug use
and academic achievement in terms of grades and attendance
rates. Utilizing a unique linkage between a large scale Norwegian
population-based study among adolescents and official school-
registry data on student’s grades and attendance rates, we aimed
to investigate the cross-sectional association between alcohol-
and illicit drug use, and alcohol/drug-related problems, and
negative school-related outcomes, including low GPA and high
number of days and hours missed from class. Importantly, we use
official registry based data on both grades and attendance rates,
thereby obviating self-report bias in relation to the school-related
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outcomes. Additionally, we employed a range of indicators for
both alcohol and illicit drug use, along with potential alcohol
and drug-related problems, thereby enabling us to investigate
associations with school-related functioning across different
patterns of alcohol and illicit drug use.
MATERIALS AND METHODS
Study Population
We employed data from the youth@hordaland study, which
aimed at providing data on child and adolescent mental health,
lifestyle, school performance and use of health services. All
adolescents born between 1993 and 1995 living in Hordaland
county in western Norway were invited to participate (N =
19,430), and of these 10,257 adolescents chose to participate,
giving a participation rate of 53%. After deletion of participants
not giving consent to use data from the school registry (N = 682),
and those having missing information on either school registry
data (N = 1,190) or alcohol- and illicit drug use (N = 511), the
final number of participants was 7,874. 52% of the participants
were girls, and the mean age in the sample was 17.4 (standard
deviation 0.8).
Youth@hordaland is a cross-sectional population-based study
carried out during early 2012, and data was collected from
adolescents in upper secondary school. The adolescents received
information per email and one school hour was used to complete
the questionnaires at school. In addition, adolescents not going to
school received the questionnaires by mail at their home address,
and also mental health services and other institutions were
contacted to let adolescents from these settings participate. The
questionnaires used in the youth@hordaland study were web-
based, and electronic informed consent was obtained from all
participants. The study was approved by the Regional Committee
for Medical and Health Research Ethics in Western Norway.
In order to provide access to medical care, easy accessible
information on mental health services was made available for
the adolescents who participated in the youth@hordaland study.
Additionally, a direct phone number to the research staff was
provided, by which they could call to receive more information.
Also, personnel within school health services were informed
about the survey, and therefore enabled to be present for the
adolescents by the time they answered the questionnaire.
A previous population-based study found that the
geographical area from where the adolescents came, Hordaland
county, to be regarded as representative of the general Norwegian
population (Folkehelseinstituttet, 2010).
Exposure: Alcohol- and Illicit Drug Use
Self-reported measures of alcohol- and illicit drug use were our
main independent variables.
Ever Tried Alcohol
Based on a single item “Have you ever tried alcohol?,” a
dichotomous variable was constructed (Yes/No). N = 6,159
(78.3%) of the sample reported to having consumed alcohol.
Ever Tried Illicit Drugs
Another dichotomous variable was constructed based on a single
item “Have you ever tried hash, marijuana or other narcotic
substances?” (Yes/No). N = 788 (10.0%) of the sample reported
to having tried illicit drugs.
High-Level Alcohol Consumption
Items measuring self-reported glasses of beer, cider, wine, spirits
and illegally distilled spirits usually consumed during 14 days
were added up. A total of N = 4,503 (61.2%) of the sample
reported a present alcohol consumption. The high-level alcohol
consumption variable was defined as the above 90th gender-
specific percentile alcohol consumption among the adolescents
with a present alcohol consumption, and a dichotomous variable
was created for high-level alcohol consumption (N = 453).
In addition, based on the continuous distribution of alcohol
consumption in the sample an ordinal gender-specific variable
of alcohol consumption was constructed, including seven levels
from never used alcohol to consumption above 90th centile.
Frequent Alcohol Intoxication
Frequency of intoxication was measured based on the question:
“Have you ever consumed so much alcohol that you were
clearly intoxicated (drunk)?” The original item had five categories
ranging from “No, never” to “Yes, more than 10 times.” Frequent
intoxication was defined as drinking somuch that one was clearly
intoxicated more than 10 times (Skogen et al., 2014), and on this
basis a dichotomous variable was created. N = 1,588 (20.2%) of
the sample reported frequent intoxication.
Positive Crafft Score
Alcohol and drug-related problems were measured using the
six-item, validated scale CRAFFT. This scale has been designed
to identify possible alcohol-and drug related problems among
adolescents, and has been demonstrated to have acceptable
sensitivity and specificity at a cut-off of ≥2 (Dhalla et al., 2011).
A dichotomous variable separating those above the cut-off of ≥2
on CRAFFT from those below the cut-off were calculated. N =
1,664 (21.2%) of the sample scored above the CRAFFT cut-off,
and were operationalized to indicate potential alcohol- or illicit
drug-related problems. In our sample the Cronbach’s α of the
CRAFFT scale was 0.67.
Any and Total Potential Alcohol/Drug-Related
Problems
We constructed a dichotomous measure for any potential
alcohol/drug-related problems, indicating whether or not an
adolescent had a positive score for either having frequent
alcohol intoxication, high-level alcohol consumption, a positive
CRAFFT-score or having tried illicit drugs. N = 2,710 (34.4%)
of the sample had any potential alcohol/drug-related problem.
Similarly, we constructed an ordinal variable for total potential
alcohol/drug-related problems, in which we summed up the
number of positive scores on frequent alcohol intoxication, high-
level alcohol consumption, a positive CRAFFT-score or having
tried illicit drugs. A total of 5,164 (66.1%) had none, 1,439 (18.4%)
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had one, 743 (9.5%) had two, 384 (4.9%) had three, and 84 (1.1%)
had four of these potential alcohol/drug-related problems.
Outcome: Registry-Based Information
about School Performance and Attendance
Academic grades were provided by official school registry in
Hordaland County. In Norway, secondary schools use a scale
running from 1 to 6, with 6 being the highest grade (outstanding
competence), 2 being the lowest passing grade (low level of
competence), and a 1 is a “fail” (no qualified competence).
The grade point average (GPA) was calculated as the average
of the student’s grades during their time at the school. Mean
combined GPA in the sample was 3.85 (standard deviation
0.80). Based on the continuous distribution of GPA in the
sample, we dichotomized GPA under/above the 10th gender-
specific percentile, constructing a variable indicating low GPA
for adolescents scoring below this threshold. 859 (10.9%) of the
adolescents had a low GPA.
Official registry-based data on attendance rates were also
provided by official registry data from the Hordaland County,
and they included both days and school hours of absence
for the last semester (6 months). The mean number of days
missed in the sample was 4.02 (standard deviation 5.04),
while the mean number of hours missed was 7.51 (standard
deviation 11.10). Based on the continuous distribution in the
sample of respectively days and hours missed from school, we
constructed two variables indicating high number of days and
high number of hours missed from school for adolescents which
were dichotomized under/above the 90th gender-specific levels of
respectively number of days and hours they did not attend school.
721 (9.2%) of the adolescents had a high number of days missed,
and 767 (9.7%) had a high number of hours missed from school.
Included Co-variates
Demographic information and self-reported symptoms of
depression, anxiety, inattention and hyperactivity (ADHD), and
conduct problems were included and used as control variables in
the main regression analyses.
Demographic Information
Age and gender were retrieved from registry data. In addition,
socioeconomic status (SES) was collected by a self-reported item
of perceived family economy as either (1) “about the same as
others” (67%) (2) “better than others” (26%), or (3) “worse than
others” (7%). Information on maternal and paternal educational
attainment was collected by two self-report items separating
the parental educational attainment variable into only primary
school, high school, or more than 4 years of University or
higher education. Both perceived family economy and parental
educational attainment have been used as measures for SES in
previous publications (e.g., Skogen et al., 2014) and have been
found to be comparably associated with mental health problems
(Bøe et al., 2012). The variables of perceived family economy,
paternal educational attainment, and maternal educational
attainment were all used as a measure of socioeconomic status
(SES), and were included as control variables in the logistic
regression models for the associations between alcohol and illicit
drug use, and potential alcohol/drug-related problems, and the
school-related outcomes of interest.
Mental Health Problems
Symptoms of depression was assessed using the short version
of the Mood and Feelings Questionnaire (SMFQ) (Thapar and
McGuffin, 1998). The SMFQ consist of 13 items assessing
depressive symptoms rated on a 3-point scale, ranging from “Not
true,” “Sometimes true,” and “True.” A continuous measure of the
SMFQ has recently been validated among Norwegian adolescents
(Lundervold et al., 2013), and was used in the regression analyses
in our study. In our sample the Cronbach’s α of the SMFQ was
0.88.
Symptoms of anxiety were correspondingly identified by
employing the five-item inventory SCARED, which is a short
form of the 41-item full version screening inventory for anxiety
disorders (Birmaher et al., 1999). A continuous measure of the
SCARED was used in our regression analyses. The Cronbach’s α
of the short form of the SCARED instrument in our sample was
0.69.
Symptoms of inattention and hyperactivity were measured
using an official Norwegian translation of the Adult ADHD
Self-report Scale (ASRS) (Kessler et al., 2007). The ASRS
instrument is an 18-item self-report scale, where 9 items
construct the hyperactivity-impulsivity subscale and the 9 other
items construct the inattention subscale. Responses are given
on a 5-point scale ranging from “Never” to “Very often.” The
Cronbach’s α of the ASRS in our sample was 0.89.
Symptoms of conduct problems were measured using the
Youth Conduct Disorder (YCD) instrument, consisting of 8
items which are part of the Diagnostic Interview Schedule for
Children Predictive Scales (DPS) (Lucas et al., 2001). The DPS
scale has been shown to accurately determine adolescents who
are at high probability of meeting diagnostic criteria for conduct
disorder. The Cronbach’s α of the YCD in our sample was 0.79.
Statistical Analysis
The following statistical analyses were conducted: First, the
sample was described according to age, gender, socioeconomic
status, school-related functioning, and alcohol and drug
use (Table 1). Second, odds ratios of the associations
between alcohol/drug-related variables and the school-
related variables were computed using logistic regression
models (Table 2). More specifically, crude regression models
were utilized, followed by adjustments for age, gender and
SES, and finally adjusted for age, gender, SES, and mental
health problems. Third, logistic regression analyses were
conducted for the associations between ordinal number of
indications on alcohol/drug-related problems and school-related
outcomes, and also these associations were adjusted for the
potential confounding by age, gender, SES and mental health
problems. Fourth, crude and adjusted logistic regression models
were conducted for associations between ordinal levels of
alcohol consumption and the school-related outcomes. All
analyses were performed using STATA V.14.0 (StataCorp.,
2015).
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TABLE 1 | Demographical and mental health-related characteristics in the
adolescents of the sample (n = 7,874).
Demographics Girls Boys p-value
Girls, % 52.3 <0.001
Age, mean (SD) 17.4 (0.8) 17.4 (0.8) n.s.
Perceived family economy, % <0.01
Below average 8.1 6.2
Average 70.3 64.6
Above average 21.6 29.3
Mothers education, %a n.s.
University/college 11.4 9.7
High school 40.9 43.3
Primary school 47.7 47.0
Fathers education, %b n.s.
University/college 11.5 10.8
High school 46.3 48.1
Primary school 42.3 41.1
ALCOHOL AND ILLICIT DRUG USE
Tried alcohol, % 81.1 75.2 <0.001
Tried illicit drugs, % 8.5 11.7 <0.001







7.29 (6.04) 4.08 (4.87) <0.001
Anxiety symptoms, mean
(SD)
2.02 (1.91) 0.93 (1.51) <0.001
ADHD symptoms, mean (SD) 28.32 (10.07) 25.08 (10.85) <0.001
Conduct problems
symptoms, mean (SD)
0.38 (0.95) 0.71 (1.48) <0.001
SCHOOL-RELATED FUNCTIONING
GPA, mean (SD) 3.95 (0.78) 3.73 (0.80) <0.001
Days missed, mean (SD) 4.51 (5.26) 3.49 (4.72) <0.001
Hours missed, mean (SD) 7.58 (10.68) 7.44 (11.55) n.s.
CRAFFT: screening scale for identification of potential problematic alcohol and drug use
among adolescents.
aOnly includes those whowith valid response onmothers education (n= 5,937), excluding
those having answered that they don’t know (n = 1,881).
bOnly includes those who with valid response on fathers education (n= 5,819), excluding
those having answered that they don’t know (n = 1,979).
cThemeasure for mental health problems includes depression (SMFQ), anxiety (SCARED),
inattention/hyperactivity (ASRS), and conduct problems (YCD).
RESULTS
Demographical and Mental Health-Related
Characteristics in the Sample
The adolescents which were excluded (n = 2,383) due to either
non-consent for the usage of school registry data, or to missing
information on either school registry data or alcohol- and illicit
drug use, were found to deviate slightly from the adolescents of
the final sample. They were more likely to be younger (mean
difference −0.13, p < 0.001), to have mothers with higher
educational attainment (mean difference 0.11, p < 0.01) and
fathers with higher educational attainment (mean difference 0.15,
p < 0.001), to have more symptoms of depression measured
by SMFQ (mean difference 0.76, p < 0.001), and to have more
symptoms of inattention or hyperactivity measured by ASRS
(mean difference 0.74, p < 0.01). The adolescents who were
excluded from the sample and which had valid responses on
alcohol and illicit drug use, were found to be less likely to have
tried alcohol than the adolescents in the included sample (73.1%
compared to 78.3%, p < 0.001), but did not deviate on having
tried illicit drugs or on the extent to which they had a positive
CRAFFT score.
The final sample consisted of N = 7,874 participants.
Table 1 outlines the main demographical characteristics of
the final sample, as well as the characteristics on alcohol
and illicit drugs and school-related variables. The mean age
of the sample was 17.4 years (standard deviation 0.83),
and the sample included more girls (52.3%, p < 0.001).
Regarding alcohol- and illicit drug use, a total of 78.3% of
the sample had used alcohol, 10.0% had tried illicit drugs,
21.2% scored above the CRAFFT cut-off at ≥2, indicating a
problematic alcohol and drug use, and 20.2% of the sample
reported to having been intoxicated by alcohol more than 10
times.
Some gender differences were found in the sample. Lower
perceived family economy were more common among girls
(p < 0.01). Girls had higher mean scores compared with boys
on symptoms of depression (7.29 vs. 4.08, p < 0.001), anxiety
(2.02 vs. 0.93, p < 0.001) and ADHD (28.32 vs. 25.08, p <
0.001), while boys had higher mean scores compared with girls
on symptoms of conduct problems (0.71 vs. 0.38, p < 0.001).
Girls were also more likely to having ever tried alcohol (81.1 vs.
75.2%, p < 0.001) and to have a positive CRAFFT score (22.9 vs.
19.4%, p < 0.001), while boys were more likely to having tried
illicit drugs (11.7 vs. 8.5%, p < 0.001). Finally, girls had a higher
mean GPA (3.95 vs. 3.74, p < 0.001) and a higher number of
days missed from school (4.51 vs. 3.49, p < 0.001) compared
to boys.
Alcohol- and Illicit Drug Use and
School-Related Outcomes
Table 2 depicts the crude and adjusted associations between
alcohol- and illicit drug use and the school-related outcomes of
GPA, days missed from school, and hours missed from school.
As detailed in this table, all the alcohol- and drug measures in
the crude model were consistently associated (all p < 0.001) with
low GPA (Odds ratios (OR) ranging 1.82–2.21) and high number
of days missed (ORs ranging 1.79–3.04) and hours missed (ORs
ranging 2.17–3.44).
When adjusting for age, gender, self-reported family SES
and mental health problems the estimated associations were
somewhat altered, but even in the fully adjusted model, all
measures of alcohol- and illicit drug use still showed statistically
significant associations with low GPA (Adjusted odds ratios
(AOR) ranging from 1.48 to 2.04, all p < 0.05), and high number
of days missed (AORs ranging 1.44–2.31, all p < 0.01) and high
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TABLE 2 | Logistic regression analyses of associations between alcohol- and illicit drug use and negative school-related outcomes.
Low GPA High number of days missed from school High number of hours missed from school
OR 95% CI OR 95% CI OR 95% CI
TRIED ALCOHOL (n = 6,159)
Crude 1.98*** 1.70, 2.31 2.20*** 1.74, 2.78 2.99*** 2.32, 3.84
Adjusted for age, gender and SES 2.12*** 1.79, 2.50 1.85*** 1.44, 2.36 2.59*** 1.99, 3.36
+ adj for mental health problemsa 1.83*** 1.54, 2.18 1.60*** 1.25, 2.06 2.09*** 1.60, 2.73
TRIED ILLICIT DRUGS (n = 788)
Crude 1.82*** 1.36, 2.44 3.04*** 2.51, 3.69 3.44*** 2.86, 4.14
Adjusted for age, gender and SES 1.92*** 1.42, 2.58 2.81*** 2.29, 3.44 3.12*** 2.57, 3.79
+ adj for mental health problemsa 1.48* 1.09, 2.01 2.31*** 1.87, 2.86 2.28*** 1.86, 2.80
POSITIVE CRAFFT-SCORE (n = 1,664)
Crude 2.04*** 1.65, 2.52 2.41*** 2.04, 2.83 2.41*** 2.06, 2.83
Adjusted for age, gender and SES 2.05*** 1.65, 2.54 2.13*** 1.80, 2.52 2.21*** 1.88, 2.60
+ adj for mental health problemsa 1.60*** 1.27, 2.00 1.70*** 1.42, 2.04 1.53*** 1.28, 1.83
FREQUENT ALC INTOXICATIONb (n = 1,588)
Crude 2.14*** 1.68, 2.72 1.79*** 1.51, 2.14 2.17*** 1.84, 2.56
Adjusted for age, gender and SES 2.31*** 1.80, 2.96 1.63*** 1.35, 1.96 2.05*** 1.72, 2.44
+ adj for mental health problemsa 2.04*** 1.59, 2.63 1.44*** 1.19, 1.74 1.70*** 1.42, 2.04
HIGH ALCOHOL CONSUMPTIONc (n = 453)
Crude 2.12*** 1.42, 3.17 1.97*** 1.51, 2.56 2.68*** 2.11, 3.40
Adjusted for age, gender and SES 2.00** 1.33, 3.00 1.71*** 1.29, 2.26 2.51*** 1.96, 3.23
+ adj for mental health problemsa 1.66* 1.10, 2.51 1.48** 1.11, 1.97 1.90*** 1.46, 2.47
ANY ALCOHOL/DRUG PROBLEM (n = 2,710)
Crude 2.21*** 1.86, 2.63 2.49*** 2.13, 2.90 2.82*** 2.42, 3.28
Adjusted for age, gender and SES 2.30*** 1.92, 2.76 2.17*** 1.85, 2.56 2.60*** 2.21, 3.04
+ adj for mental health problemsa 1.90*** 1.58, 2.30 1.85*** 1.56, 2.19 1.98*** 1.67, 2.35
N = 7,874 (girls n = 4,121, boys, n = 3,753).
aThe measure for mental health problems includes depression (SMFQ), anxiety (SCARED), inattention/hyperactivity (ASRS), and conduct problems (YCD).
bDrinking alcohol to intoxication more than 10 times.
c
≥90th percentile gender-specific alcohol consumption (n = 453) among adolescents with a present alcohol consumption (n = 4,503).
Bold font denotes statistical significant mean differences at ***p < 0.001, **p < 0.01, *p < 0.05.
number of hours missed (AORs ranging from 1.53 to 2.28, all
p < 0.001).
Ordinal Levels of Potential
Alcohol/Drug-Related Problems and
School-Related Outcomes
Table 3 outlines the associations between ordinal number of
indications on alcohol/drug-related problems and school-related
outcomes. For GPA the odds ratios ranged from 2.01 to 2.91
(all p < 0.001) in crude models, and from 1.78 to 2.35 in fully
adjusted models (all p < 0.01). For days missed from school
the odds ratios ranged from 2.08 to 4.69 in crude models and
from 1.72 to 3.13 in fully adjusted models (all p < 0.001),
while the odds ratios for hours missed from school ranged
from 2.02 to 5.17 in crude models and from 1.62 to 2.93 in
fully adjusted models (all p < 0.001). In both the crude and
adjusted models there were statistically significant monotonous
trends in the associations between increasing levels of potential
alcohol/drug-related problems and increasingly adverse school-
related outcomes (all p < 0.001), indicating that more indicators
of alcohol/drug-related problems were associated with more
negative school-related outcomes.
Ordinal Levels of Alcohol Consumption
and School-Related Outcomes
Table 4 depicts the crude associations between ordinal levels of
alcohol consumption and the school-related outcomes of low
GPA, high number of days missed from school, and high number
of hours missed from school. As detailed in the table, increasing
levels of alcohol consumption were associated with lower GPA
and a higher number of days and hours missed from school, and
for all the school-related outcomes of interest these monotonous
trends were statistically significant in both the crude and fully
adjusted models (all p < 0.001).
DISCUSSION
Main Findings
The aim of this study was to investigate the associations between
alcohol and drug use, and alcohol/drug-related problems, and
school-related problems measured by low GPA and high number
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TABLE 3 | Logistic regression analyses of associations between ordinal levels of potential alcohol/drug-related problems and negative school-related outcomes.
Low GPAa High number of days missed from schoola High number of hours missed from schoola
OR 95% CI OR 95% CI OR 95% CI
No alc/drug problems (n = 5,164) (Base) (Base) (Base)
1 INDICATION OF ALC/DRUG PROBL (n = 1,439)
Crude 2.01*** 1.62, 2.49 2.08*** 1.71, 2.53 2.02*** 1.66, 2.47
Adjusted for age, gender and SES 2.03*** 1.63, 2.53 1.90*** 1.55, 2.33 1.92*** 1.57, 2.35
+ adj for mental health problemsb 1.78*** 1.42, 2.23 1.72*** 1.39, 2.12 1.63*** 1.32, 2.01
2 INDICATIONS OF ALC/DRUG PROBL (n = 743)
Crude 2.81*** 2.02, 3.90 2.40*** 1.89, 3.06 3.13*** 2.50, 3.91
Adjusted for age, gender and SES 2.92*** 2.08, 4.09 2.13*** 1.66, 2.73 2.85*** 2.26, 3.59
+ adj for mental health problemsb 2.35*** 1.66, 3.31 1.80*** 1.39, 2.33 2.17*** 1.70, 2.76
3–4 INDICATIONS OF ALC/DRUG PROBL (n = 468)
Crude 2.91*** 1.84, 4.60 4.69*** 3.61, 6.11 5.17*** 4.00, 6.69
Adjusted for age, gender and SES 2.98*** 1.87, 4.74 3.95*** 2.98, 5.22 4.36*** 3.32, 5.71
+ adj for mental health problemsb 2.17** 1.35, 3.48 3.13*** 2.33, 4.22 2.93*** 2.17, 3.91
N = 7,874 (girls n = 4,121, boys, n = 3,753).
ap-value for trend in the association between potential alcohol/drug-related problems and school-related outcomes, all p < 0.001.
bThe measure for mental health problems includes depression (SMFQ), anxiety (SCARED), inattention/hyperactivity (ASRS), and conduct problems (YCD).
Bold fonts denotes statistically significant associations: ***p < 0.001, **p < 0.01.
TABLE 4 | Logistic regression analyses of associations between ordinal levels of alcohol consumptiona and negative school-related outcomes.
Low GPAb High number of days missed from schoolb High number of hours missed from schoolb
OR 95% CI OR 95% CI OR 95% CI
CRUDE MODEL
Never consumed alcohol (Base) (Base) (Base)
Non-consumption 1.42** 1.14, 1.76 1.61** 1.19, 2.19 1.74** 1.25, 2.42
0.1–19.9th percentile 1.21 0.96, 1.52 1.59** 1.14, 2.21 1.88*** 1.32, 2.67
20–49.9th percentile 1.99*** 1.59, 2.48 1.97*** 1.49, 2.62 2.64*** 1.97, 3.55
50–79.9th percentile 3.24*** 2.50, 4.21 2.77*** 2.12, 3.64 4.03*** 3.04, 5.34
80–89.9th percentile 3.28*** 2.15, 5.01 3.77*** 2.70, 5.27 5.09*** 3.61, 7.18
90–100th percentile 2.97*** 2.01, 4.40 3.05*** 2.17, 4.29 6.05*** 4.37, 8.40
FULLY ADJUSTEDc
Never consumed alcohol (Base) (Base) (Base)
Non-consumption 1.35** 1.08, 1.69 1.36 0.99, 1.88 1.49* 1.06, 2.10
0.1–19.9th percentile 1.34* 1.05, 1.72 1.30 0.91, 1.84 1.60* 1.12, 2.30
20–49.9th percentile 2.01*** 1.58, 2.56 1.50** 1.11, 2.03 1.98*** 1.45, 2.72
50–79.9th percentile 3.14*** 2.37, 4.17 1.83*** 1.36, 2.46 2.83*** 2.09, 3.83
80–89.9th percentile 2.82*** 1.82, 4.38 2.50*** 1.74, 3.59 3.50*** 2.43, 5.04
90–100th percentile 2.62*** 1.75, 3.94 2.06*** 1.42, 2.98 4.01*** 2.81, 5.71
N = 7,874 (girls n = 4,121, boys, n = 3,753).
aPresented alcohol level consumption percentiles are calculated among those adolescents who report to have an actual alcohol consumption.
bp-value for trend in the association between alcohol variable and school-related variable: all p < 0.001.
cAdjusted for the confounding of age, gender, SES and mental health problems.
Bold fonts denotes statistically significant associations: ***p < 0.001, **p < 0.01, *p < 0.05.
of days and hours missed from school. In short, all the alcohol-
and drug measures included were consistently associated with
lowGPA and high number of days and hours missed from school.
In this respect, our study supports several previous studies
which have reported that adolescent alcohol- and illicit drug use
are associated with lower academic achievement (e.g., Williams
et al., 2003; DeSimone, 2010; Homel et al., 2014) and increased
absence from school (e.g., Roebuck et al., 2004; Hemphill et al.,
2014), while it contradicts some recent studies which indicates
that alcohol/drug use should not be regarded as particularly
important factors for school-related functioning (Sabia, 2010;
Balsa et al., 2011; Brière et al., 2014).
Few previous studies have investigated the extent to which the
associations between alcohol- and illicit drug use/problems and
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negative school-related outcomes may be confounded by mental
health problems, along with SES, gender and age. Theoretically,
this is a highly relevant issue, as the association between school-
related adverse outcomes and adolescent alcohol and illicit drug
is likely to be complex and not necessarily causal in its nature
(e.g., Busch et al., 2014; Stiby et al., 2015). It is suggested
that the often observed association between alcohol and illicit
drug use and school-related outcomes may be either direct
(e.g., Latvala et al., 2014), that it may be a reverse association
(e.g., Crosnoe, 2006; Brière et al., 2014), or that it may be
caused by third factors which operate in ways that creates
the observed association (e.g., Crosnoe, 2006). Importantly, as
developmental models conceptualize alcohol and illicit drug use
among adolescents as expressions of a broader tendency toward
either internalizing problems or externalizing problems (e.g.,
Chassin et al., 2013), observed associations between alcohol and
illicit drug use and school-related outcomes may therefore be
hypothesized to merely be a marker of these broader tendencies.
In our study we adjusted the associations between alcohol-
and illicit drug use/problems for the potential confounding from
gender, age, socioeconomic factors and mental health problems,
in accordance with recommendations from previous studies
on this topic (e.g., Sabia, 2010; Balsa et al., 2011). We found
that these confounders accounted for some, but not all of the
association. In the fully adjusted models all associations between
alcohol and illicit drug use/problems and the negative school-
related outcomes were still statistically significant, although the
size of the odds ratios were generally reduced, particularly
when mental health problems were entered into the model.
Therefore, our findings suggest that alcohol- and illicit drug
use, and potential alcohol/drug-related problems, has a unique
contribution to the association with negative school-related
outcomes, which only in part may be attributed to the presence of
mental health problems, and therefore to the broader tendencies
to either internalizing or externalizing problems.
These findings extend the existing literature. A previous study
by Sabia (2010) reported that after adjusting for psychological
well-being and factors and individual changes in alcohol use,
much of the association between alcohol use and grades
disappeared. Similarly, Hemphill et al. (2014) reported that
most of the association between alcohol use and subsequent
grades and school attendance disappeared when adjusting for a
range of individual, family, peer and school-related confounders.
In our study the association between alcohol and illicit drug
use and school-related outcomes consistently remained robust
and statistically significant after adjusting for age, gender,
socioeconomic status, and mental health.
We also wanted to explore how potential alcohol/drug-
related problems contributed to the association between
alcohol/drug use and negative school-related outcomes. The
CRAFFT instrument is a widely used screening tool for potential
alcohol/drug-related problems among adolescents, providing a
broader perspective of adolescent alcohol and illicit drug use
than self-reported frequency of alcohol and illicit drug use alone
(Agley et al., 2015). CRAFFT has been found to correlate with
other measures of substance use in adolescents, supporting its
efficacy as a screening tool among adolescents (Pilowsky andWu,
2013; Skogen et al., 2013; Oesterle et al., 2015). In the present
findings potential alcohol/drug-related problems as measured
by the CRAFFT instrument were consistently associated with
negative school-related function in terms of low GPA and high
number of days and hours missed from school. The magnitude
of the associations between alcohol/drug-related problems as
indicated by a positive CRAFFT score and school-related
problems was comparable to the magnitudes of the associations
between the other included measures of alcohol/drug use and
school-related problems. However, we also added supplementary
measures for potential alcohol/drug-related problems, in terms
of ordinal number of indicators on problematic alcohol and
illicit drug use, and we found that higher number of indicators
on potential alcohol/drug-related problems was associated with
higher levels of school-related problems.
Similarly, the associations with negative school-related
outcomes increased with ordinal increases of alcohol
consumption levels. This tendency was found with regards
to all the negative school-related measures. To our knowledge
no previous studies have investigated how increasing levels
of either potential alcohol/drug-related problems or alcohol
consumption correspond to negative school-related outcomes,
such as GPA or school attendance. A previous study reported
a dose-response effect between cannabis use and results on
standardized assessment test at age 16 (Stiby et al., 2015), while
we have not found other studies reporting on how ordinal
or continuous levels of alcohol- and illicit drug use/problems
are associated with either school grades or school attendance
rates. In short, our findings indicate that increasing levels of
indicators of alcohol/drug-related problems and increasing
levels of alcohol consumption are associated with increasing
school-related problems, indicating that high-risk alcohol/drug
use is strongly associated with school-related problems. We did
not have available data to investigate if these patterns also applied
to increasing levels of illicit drug use; something which should be
addressed in future studies.
A final noteworthy finding in our study was that the
association between alcohol use and negative school-related
outcomes were not constricted to only a certain type of drinking
pattern, and the magnitude on the association with the school-
related problems only slightly varied across different measures
of alcohol use. A previous study reported that binge drinking,
but not alcohol use without binging, were associated with
somewhat lower GPA (DeSimone, 2010). Although we did not
have a variable which directly measured binge drinking, we
found that both frequent alcohol intoxication and othermeasures
of alcohol use were consistently associated with lower grade
achievement, thereby contradicting the findings from DeSimone
and colleges. Overall, our findings suggest that all types of alcohol
and illicit drug use were associated with negative school-related
outcomes, with comparable magnitudes between all measures
of alcohol/drug use, and that increasing numbers of indicators
for potential alcohol/drug-related problems was associated with
more school-related problems.
Implications
Our study suggest that alcohol and illicit drug use should be
regarded as important factors for school-related functioning
among adolescents, and that alcohol and illicit drug use has
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a unique contribution to negative school-related outcomes in
terms of low GPA and high number of days and hours missed
from school. Although positive associations were found for
all included measures of alcohol/drug use, the most high-risk
alcohol/drug use patterns had clearly the strongest associations
with school-related problems. An important implication of this
study is that alcohol/drug use, and particularly the most risky
patterns of alcohol/drug use, should be targeted in initiatives
aiming at better school-functioning among adolescents. Future
studies should be encouraged to investigate to what extent short-
term school problems, such as poor grades and high school-
absence, serve as mediators between alcohol/drug use and more
long-term negative school-related outcomes, as very few studies
have explored this possibility (Perini and Marti, 2011).
Strengths and Limitations
The present study has several strengths. First, the sample consists
of a well-defined population-based sample of adolescents in the
age 16–19 years, which is sufficiently large to enable a detailed
investigation of main effects between alcohol- and illicit drug use
and school-related outcomes, along with sub-analyses of ordinal
levels of alcohol consumption and potential alcohol/drug-related
problems. Second, a unique linkage to the official school-registry
was utilized, facilitating an investigation of objective data on
GPA and days and hours missed from school. Third, the data
from our study sample is recent, thus allowing for an updated
view into the current status of alcohol- and drug use and its
association with school-related outcomes. Fourth, the study used
several measures of alcohol- and drug use, including a validated
measure of potential alcohol- and drug related problems, i.e.,
the CRAFFT instrument, along with measures of increasing
levels of potential indicators for alcohol/drug-related problems.
Fifth, other standardized measures of symptoms on anxiety,
depression as well as hyperactivity and inattention, were used
in our study. Finally, we adjusted our analyses for a range of
potential confounders on the association between alcohol and
illicit drug use and school-related problems.
The present study has some limitations. First, the study has
a cross-sectional design, and it is therefore not possible to draw
conclusion on causality between alcohol and illicit drug use
and school-related outcomes based on this study. Second, due
to some adolescents not giving consent to use registry data, to
missing data in the school-registry, and missing responses on the
alcohol- and illicit drug variables, a total of 23% (n = 2,383) of
the school-attending adolescents aged 16–19 were not included
in our study. Our analyses revealed that this excluded group
reported somewhat higher education among their parents, they
were younger, and had more symptoms from depression and
ADHD. Additionally, they were less likely to have tried alcohol.
In sum, this may affect the generalizability of our findings among
the school-attending adolescents. Third, the questionnaire which
measured both the alcohol- and illicit drug use and the mental
health variables, were solely based on self-report. This may
have led to a bias in the data due to misclassification of the
independent and control variables used in this study. The use
of self-reported measures does not imply the presence of actual
psychiatric or substance-related diagnoses, and the lack of clinical
interviews in the collection of data on mental health and alcohol-
and drug use adds as a limitation to our study. Fourth, we did
not include chronic illness as a confounding variable. We may
not rule out that chronic illness may have played a confounding
role on the association between alcohol/drug use and school-
related problems, something which could be addressed in future
studies. Fifth, we did not investigate cumulative effects from
alcohol/drug use in combination with other potential risk factors
such as mental health problems on school-related problems, as
this issue is beyond the scope of the present paper. Finally,
residual confounding may be an issue.
CONCLUSION
Adolescence is a time period where it is common to experiment
with alcohol and illicit drugs, and many of the adolescents
which display a risky alcohol and drug use will neither develop
long-lasting substance problems nor school- or later work-
related problems. However, the results from our study indicate
that alcohol- and drug-related problems are important factors
in school-related functioning. Importantly, alcohol- and illicit
drug use, and potential alcohol/drug-related problems, were
consistently associated school-related problems, even when
no mental health problems are present, and the associations
were particularly strong among adolescents with the most
risky alcohol/drug use patterns. Our study highlight the need
to keep adolescent’s use of alcohol and illicit drugs as an
important concern for prevention initiatives at all levels of
the society surrounding the adolescents. In particular, efforts
aiming to increase school-related functioning among adolescents
should be aware of the important role of reducing levels of
alcohol and illicit drug use (e.g., Engberg and Morral, 2006).
Measures should be made to ensure a proper identification of
adolescents at the highest risk for problematic alcohol- and
illicit drug use, along with access to and utilization of health
care services when needed; while initiatives aiming at reducing
total levels of alcohol- and drug use among adolescents are also
encouraged.
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